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ABSTRACT
A Comparison of Language Treatment Programs
with Echolalic Autistic Children
(September 1980)
Ricardo D. Barrera, Jr., B.A., New York University
M.S., Ph.D., University of Massachusetts
Directed by: Professor Beth Sul zer-Azarof
f
An alternating treatment comparison was conducted of the relative
effectiveness of oral and total communication training models for teach-
ing expressive vocal language skills to three echolalic autistic
children. The results of this comparison demonstrate that total com-
munication proved to be the most successful approach with each of the
subjects. In addition, the repeated replication of these findings both
written and across subjects would suggest that total communication may
be, in general, the most effective of these two training models for
teaching expressive vocal language skills to echolalic children. A num-
ber of hypotheses are presented which may provide a basis for the demon-
strated effect.
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CHAPTER I
INTRODUCTION
When Leo Kanner first described the syndrome of early infantile
autism in 1942, one of the major diagnostic characteristics he presented
was a gross disturbance in the development of language. Since then,
many other researchers have emphasized the importance of these language
deficits (Rutter, 1968; Wing and Wing, 1971; Rutter and Bartak, 1971;
DeMyer, 1 975) with some going as far as to suggest that these severe
language delays are the central problem of the autistic disorder
(Rutter, 1968; Churchill, 1972).
Although "the gross disturbance in the development of language" is
seen as a major diagnostic characteristic of the autistic syndrome
(Creak, 1963; Rimland, 1964; Ritvo and Freeman, 1978; Rutter and
Schopler, 1978), a number of more specific disorders have been identi-
fied in the literature which more clearly describe the particular lan-
guage characteristics of autistic children. These include mutism (the
marked absence of any attempt to communicate), echolalia (the meaning-
less repetition of a word or words spoken by another), literal ness (the
inability to accept different meanings of the same sound), and pronoun
reversal (the inability to appropriately use pronouns). As such, these
disorders depict what has been described by Fay (1969) and others as a
continuum of delayed language acquisition with autistic children. This
continuum is most frequently marked by an initial extended period of
mutism, and followed by a period of echolalia which generally
2disappears as the child matures and approaches adolescence (Pollack and
Spencer, 1959). During subsequent stages along this continuum, rudi-
mentary fonns of language develop, and along with this, semantic dis-
orders (literalness, pronoun reversal).
Of all the language disorders of autism, echolalia has been found
to be the most common characteristic of those autistic children who do
speak (Hingtgen and Bryson, 1 972). In two separate research reviews,
Rutter (1968) and Wing (1971) both reported that more than three-
quarters of the autistic children they studied were echolalic.
Although echolalia represents a serious and frequent language im-
pairment within this population, a number of researchers have contended
that echolalia is, of itself, part of a normal developmental phase which
peaks at thirty months of age (Van Riper, 1963; Zipf, 1949). In con-
trast. Fay (1969) found that autistic echolalia is most common at pre-
school and school ages. It is precisely this persistence of echolalic
behavior, past 3-4 years of age, which has been described as patholog-
ical (Darley, 1964; Fay, 1 967; Ricks and Wing, 1975). In further dif-
ferentiating between autistic and non-autistic echolalia. Fay (1973)
noted that autistic echolalia is characterized by the existence of both
immediate and delayed forms of the disorder, longer utterances, and a
greater percentage of echolalic utterances. Immediate echolalia is de-
scribed as the immediate meaningless repetition of a word or group of
words just spoken by another. In delayed echolalia, on the other hand,
this form of repetition occurs hours, days or even months afterward.
3Despite our knowledge of the prevalence and characteristics of
autistic echolalia, the function or purpose of this peristent language
anomaly remains unclear. This fact is clearly evidenced in a review of
the highly discrepant hypotheses presented in the literature.
Autistic echolalia or "echoprasia" as it is sometimes temed
(Luchsinger and Arnold, 1965) was first described by Kanner (1946) as
serving the illusive function of "affirmation by repetition." Subse-
quently it has been described as "hostility dressed in the unique manner
of imitation" (Carluccio, Sours and Kalb, 1964), as serving an "auto-
erotic" function (Ruttenberg and Wolf, 1967), as an "autoerotic and
autoaggressive motoric discharge of basic drives" (Griffith and Ritvo,
1967) and as serving the purely asocial function of "mocking" another
person (Kugelmass, 1970). While these interpretations provide some in-
teresting clinical impressions of various investigators, it is important
to note that they are based primarily on the subjective interpretations
of the internal states and feelings of these children.
From a very different perspective, other investigators have evalu-
ated this issue based on a more objective analysis of the function of
echolalic behavior. In a report presented in 1964, Stengel described
autistic echolalia as a disorder resulting from a serious impairment in
understanding, and an attempt at overcoming this difficulty by identify-
ing with the interlocutor through echolalic behavior. In a related vein
Fay (1969) contended that echolalia enables the autistic child to main-
tain social interactions in the face of a severe comprehension problem.
4While these contrasting interpretations reflect major differences
in the intent of autistic echolalic behavior (i.e., autoaggressi ve and
autoerotic vs. an attempt at primitive interaction), they differ most
substantially in their interpretations of whether or not the autistic
child is capable of comprehending the language of those around him.
In an attempt to shed some light on this controversy it is impor-
tant to review the research which has been conducted investigating the
perceptual and cognitive abilities of this population.
Perceptual and Cognitive Characteristics
of Autistic Children
Both the understanding and speaking of a language depend on:
(1) the individual's ability to perceive auditory patterns acccurately;
and (2) the ability to effectively interpret that which is heard and
relate it with that which is currently seen or has previously been ex-
perienced (Kanner, 1946; Frith, 1969). Research investigating these
abilities in autistic children suggests that intrinsic difficulties
exist in both of these areas.
According to Wing (1971), the capacity to develop a flexible and
complex language system is directly dependent on the integrity of the
individual's perceptual system and corresponding brain centers which re-
ceive and coordinate sensory information into meaning. Systematic in-
vestigation of the perceptual abilities of these children, however, have
shown a variety of specific problems which may directly interfere with
both comprehension and language acquisition.
5Auditory and visual perception. Although many autistic children are
initially referred for treatment based on what appears to be a serious
hearing impairment (Rendle-Short
, 1969), the development of more effec-
tive and precise audiological assessment techniques such as play audi-
ometry, Conditioned Orienting Response Audiometry (COR) and Electro-
cochleography (EC) (Lowell, 1976) have assisted researchers in determin-
ing that no characteristic hearing loss is associated with the syndrome
(although a hearing loss may occur independent of the autistic dis-
turbance).
Recently, however, a number of researchers have demonstrated that
autistic children display a marked disability in the area of auditory
discrimination. In a study evaluating the auditory control of operant
behavior in autistic children, Hingtgen and Coulter (1967) found that
these children experience what they termed "severe problems" in discrim-
inating among similar auditory stimuli. After having been operantly
conditioned to respond in the presence of a particular auditory signal,
these children were subsequently unable to successfully discriminate be-
tween similar auditory signals which varied in frequency. Since then, a
number of researchers have verified the existence of this particular
auditory perceptual deficit in this population (DeMyer, Alpern, Barton,
DeMyer, Churchill, Hingtgen, Bryson, Pontius and Kimberlin, 1 972;
Ornitz, 1976). In a more detailed investigation of this same problem,
Henmelin and O'Connor (1967) examined the effects of random versus se-
quential presentations of both auditory and visual stimuli, comparing
autistic and normal children. Their results indicated that while the
6normal children displayed competence with both sensory modalities, the
autistic children scored significantly better in the visual mode than in
the auditory mode. This improved perfonnance with visual stimuli (in-
formation) was again demonstrated by O'Connor in 1971. O'Connor found
that both autistic and normal children showed a preference for respond-
ing to light rather than sound, and that while it was possible to teach
the normal children to "prefer" the sound stimuli over the light, this
conditioned preference was not possible with the autistic group.
Given the importance of these auditory discrimination skills in
the development of expressive, spoken language, these perceptual def-
icits provided a firm theoretical basis for the severe comprehension
problem considered by many authors to be at the root of autistic
echolalia. If a child experiences difficulty in discriminating among
different auditory stimuli, it would follow that that child would ex-
perience severe difficulties not only in understanding the spoken lan-
guage of those around him/her, but also in internally reproducing these
sounds as is required in any spoken expressive language system. In
fact, Pronovost, Wakstein and Wakstein (1966) saw these same perceptual
problems as "the most significant factors contributing to the autistic
child's speech and language behaviors."
Stimulus overselecti vity . In an attempt to obtain a clearer under-
standing of the perceptual and cognitive characteristics of autistic
children, Lovaas, Schreibman, Koegel and Rehm (1971) conducted a study
in which five mute autistic children, five severely mentally retarded
7and five nonnal children were first exposed to conditioning trials de-
signed to teach them to respond to a compound stimulus which consisted
of three cues (auditory, visual and tactile) that were presented simul-
taneously. Following this training, each child was presented with each
cue separately and responses were recorded. Results of this research
indicated that, although they had been trained to respond in the pre-
sence of all three cues, when presented with singular cues, the autistic
group would consistently respond only in the presence of one of the
three original cues. In contrast the normal children responded uniform-
ly to all three cues, whereas the mentally retarded group responded be-
tween these two extremes. This form of overselective responding to one
stimulus component of a compound stimulus was again demonstrated by
Lovaas and Schreibman in 1971. In this study nine mute autistic chil-
dren were compared with chronological age matched normal counterparts in
a test for stimulus oversel ectivi ty , following training with a two com-
ponent (visual and auditory) stimulus. More recently, Koegal and
Wilhelm (1973) discovered this same fomi of selective responding to one
dimension of a stimulus complex consisting of cues which were all in the
same sensory modality (visual). This research was of particular impor-
tance since it demonstrated that "stimulus overselectivity" was not
necessarily a function of simultaneous stimulation of different sensory
modalities, but rather a function of the multiplicity of cues involved.
In subsequent research by Kovattana and Kraemer (1974) a number of
other variables pertinent to the stimulus overselectivity issue were ad-
dressed. In this study, twenty autistic, twenty Down's Syndrome and
8twenty normal children were trained in a discrimination between two
visual stimuli which varied in color, form and size. Following discrim-
ination training, each child was tested to determine his/her responses
to each of the stimulus dimensions presented separately and then in com-
binations of two. In contrast with the previous research which has been
conducted investigating this phenomenon in autistic children, Kovattana
and Kraemer subdivided the autistic group into verbal autistic and non-
verbal (mute) autistic categories. Interestingly, their results yielded
major differences in the performance of these two sub-groups. No dif-
ference was found between the normal group and the verbal autistic group
in either overall performance with singular cues or in the effective use
of double cues. In contrast, the nonverbal (mute) autistic group dis-
played a marked pattern of stimulus overselectivity to singular cues,
and the poorest performance of all four groups in terms of their ability
to use double cues. This separation in performance between autistic
subgroups would suggest that these chlidren follow a developmental se-
quence in terms of their ability to use multiple cues. Indeed, later
research by Schover and Newsom (1976) verified the existence of such a
sequence. In this study, the authors compared verbal and nonverbal
groups of autistic children with normal groups matched for mental age,
using a procedure similar to that used by Kovattana and Kraemer (1973).
Their results showed no significant difference between autistic and nor-
mal groups in terms of either the amount of overselective attention
(breadth of learning) observed or in terms of the number of trials re-
quired to reach criterion during the initial discrimination training.
9Verbal and nonverbal autistic groups, however, differed significantly in
the amount of stimulus overselectivi ty observed, with overselectivity
negatively correlated with mental age (MA).
While the research on stimulus overselectivity is of major theo-
retical importance since it suggests a general developmental lag in the
autistic child's ability to attend to and use multiple cues in learning,
it is also of particular therapeutic relevance for the implications it
has in the design of appropriate educational strategies for mute and
verbal autistic children. As Schover and Newsom point out, "If autistic
children do not have an irremediably narrow focus of attention, behavior
modification procedures, designed to make relevant stimuli salient,
should be effective in training behaviors depending on the learning of
contiguous cues" (Schover and Newsom, 1976, p. 297).
To summarize, the research which has been conducted investigating
the specific cognitive and perceptual abilities in autistic children has
yielded some important insights. It has been shown that autistic chil-
dren experience severe difficulties in discriminating among different
auditory stimuli. This deficit, alone, might explain the severe compre-
hension problem which many researchers believe is at the root of autis-
tic echolalia. Furthermore, research investigating the autistic child's
ability to attend to and use multiple cues in learning has demonstrated
a clear developmental lag in the autistic population. Of particular im-
portance, however, is the fact that this unique deficit appears to be
negatively correlated with mental age and relative verbal ability. As
such, the impact of this delay would be most intensely felt by the lower
10
functioning mute segment of the population and to a much lesser extent
by the higher functioning echolalic segment.
Since many of these same issues have been empirically addressed in
the literature relating to language acquisition in autistic children, a
review of that body of research is warranted.
Language Acquisition in Mute Autistic Children
Traditionally, language training programs for mute autistic chil-
dren have focused on the development of expressive vocal (oral) communi-
cation skills by means of operant training (Hewett, 1965; Lovaas, 1966;
Marshall, 1972; Sloan, Johnston and Harris, 1968). While these programs
showed limited success in developing expressive vocal skills, a number
of problems quickly became evident. Perhaps the most significant prob-
lem which faced this form of training was the extensive amount of time
required to effectively establish expressive vocalizations. In one of
the more well known of these programs, designed by Lovaas (1966), train-
ing was conducted six days per week, for an average of seven hours per
day. In another program, developed by Hingtgen and Churchill (1969),
the children were trained every day, six hours per day, for five consec-
utive weeks. Given the structure of most residential and day treatment
programs, the extensive time commitment and cost of such a language
training program would make it virtually impossible to conduct.
Considering the great time investment required for this form of
training, acquisition of expressive vocalizations by the mute autistic
children participating in these studies was extremely slow and often
11
relatively unproductive. For example, Lovaas (1966), reported the ac-
quisition of a thirty-four word expressive vocabulary over the course of
some two hundred hours of training/ Hingtgen and Churchill (1969), re-
ported similar findings with the four children in their study acquiring
sixty, twenty-five, sixteen and zero words over the course of two hun-
dred hours of training. Aside from the problems already mentioned, many
researchers have found that the expressive vocalizations acquired during
this fonn of training often fail to generalize to situations outside of
the therapy room (Schell, Stark and Gidden, 1 967; Sulzbacher and
Costello, 1970).
In many respects the limited success of these purely vocal train-
ing programs are predictable on the basis of the known auditory discrim-
ination deficits of autistic children and the marked problems which mute
autistic children experience in terms of stimulus overselect ivi ty.
Realizing that these perceptual and cognitive limitations exist, a
number of researchers have recently turned to gestural communication
systems as a possible alternative to traditional vocal training methods.
/ Gestural and sign language communication in mute autistic children .
Evidence of the inherent use of gestural communication by autistic chil-
dren was cited by jRuttenberg and Gordon in 1967. In a study evaluating
communication skills, the authors concluded that communicating with
these children "would be virtually impossible if gestures and facial ex-
pressions were not included in the process." / In a longitudinal analy-
/
sis of language canprehension, Pronovost, et al . reported similar
12
clinical findings regarding the importance of gestural communication
with autistic children. Interesti ngly
,
''the authors also noted that when
gestures were eliminated from the program, the child no longer responded
appropriately. /
Apart from demonstrating the importance of gestural communication,
these studies point to a superior ability, in mute autistic children, to
communicate through vi sual /ki nesthetic rather than auditory channels.
Recent studies involving the use of total communication training to
teach expressive sign language skills to mute autistic children provide
further support for these findings (Creedon, 1973; Bonvillian and
Nelson, 1976; Fulwiler and Fouts, 1976; Benaroya, Wesley, Ogilvie, Klein
and Meany, 1977; Salvin, Routh, Foster and Lovejoy, 1977; Barrera,
Lobato-Barrera and Sul zer-Azarof f , 1980). Each of these studies demon-
strated that when presented with simultaneous verbal (vocal) and gestur-
al (visual/ki nesthetic) cues during training, mute autistic children
were highly successful in acquiring basic expressive sign language
skills. In contrast, only a few of the children participating in these
studies showed any acquisition of speech. In offering a more comprehen-
sive analysis of this fomi of training, Carr, Binkoff, Kologinsky and
Eddy (1978) used a total communication procedure to teach expressive
sign language gestures to four mute autistic children. Following the
training each child was tested to determine his/her responses to sep-
arate vocal (word) and gestural (sign) cues. Results of this research
indicated that while all four subjects responded consistently to the
13
gestural ( vi sual /ki nesthetic ) cues, only one of the four showed any at-
tention to the vocal (auditory) cues.
In addition to providing a verification of the effectiveness of
total communication training with this population this research by Carr
et al
.
provides an important demonstration of the oversel ecti ve attend-
ing and responding of mute autistic children.
In analyzing why total communication has proven to be such an ef-
fective strategy for teaching expressive language skills to mute autis-
tic children, a number of hypotheses have been offered. The first of
these hypotheses suggests that due to the known auditory perceptual def-
icits of these children and their known preference for visual informa-
tion, mute autistic children are intrinsically better equipped to re-
spond and learn through visual /tactil e channels (Benaroya et al
.
,
1977;
Bonvillian and Nelson, 1976). A second, and perhaps more pragmatic hy-
pothesis, presented by Creedon (1973) suggests that the total communica-
tion training procedure may be, at least in part, responsible for the
success. Since sign language gestures can be physically shaped by the
therapist, the added physical guidance inherent in the procedure may
contribute to the demonstrated effectiveness of this approach.
Yet another hypothesis presented by Barrera et al . (1980) suggests
that the inclusion of additional sensory cues during training provides
the child with important and relevant information which the child uses
in the process of learning and recalling words. This hypothesis is in
agreement with related research in which it was found that overselective
attentional deficits can be overcome through the implementation of
14
behavioral procedures designed to make relevant stimuli salient (Lovaas
et al., 1971; Lovaas and Newsom, 1976). With multiple functional dues
to work with, the processing and recall of linguistic information by
these children may thus be facilitated.
So far we have considered a number of perceptual and cognitive
deficits of autistic children and how these deficits might explain a
severe problem in comprehension. We have also considered how these def-
icits have been evidenced in research on the acquisition of spoken and
gestural (sign) language in mute autistic children. We will now consi-
der the effect of these and other vartiables on the acquisition of lan-
guage in echolalic autistic children.
Language Acquisition in Echolalic Children
Despite the demonstrated success of sign language training pro-
grams with mute autistic children, sign language programs have generally
not been viewed as a desirable treatment strategy for echolalic children
due to their extensive vocal imitative abilities (Carr, 1980). Instead,
language training for this population has historically focused on gain-
ing stimulus control over well established vocal imitations (Risley and
Wolf, 1967; Lovaas, Koegel , Simmons and Long, 1973). In both of these
studies, treatment began with a period of intensive training designed to
increase the frequency of vocal imitation (mimicking). Once these imi-
tative responses were well developed and consistent, a number of differ-
ent techniques were used to shift control from the therapist's vocal
prompts to the training stimuli. In the Risley and Wolf study this
15
shift was obtained through the introduction of an "anticipation proce-
dure" in which a brief, five second, delay was instituted between the
presentation of the training stimulus and the therapist's vocal prompt.
Through this procedure the child could receive reinforcement more
quickly by anticipating with the correct vocal response than by waiting
for the therapist's prompt. The fading of vocal prompts was then used
to gain further training stimulus control.
In contrast, Lovaas et al
. obtained this change through a "volume
cueing" procedure, in which the actual volume of the vocal prompt was
systematically decreased (faded) while concurrently increasing the vol-
ume of the therapist's questions. It should be noted additionally that
both studies used a time-out procedure (contingent upon incorrect re-
sponding) to further maximixe the effectiveness of the training. These
studies have proven relatively effective in developing basic expressive
language skills in echolalic children; however, they pose a particularly
interesting dilemma to the language researcher. Since evidence exists
documenting clear auditory perceptual problems in autistic children, and
since clinical research with mute autistic children has shown a strong
preference for learning through vi sual /tact il e channels, would it not
follow then that echolalic children also experience some difficulty with
vocal (auditory) infomiation which would make language acquisition with-
in a purely auditory training system more difficult than training which
provided complementary vi sual /tactil e (gestural) cues?
16
Although researchers have only recently begun to address this
question in the literature, a number of related studies help to shed
some light on this issue.
In 1979, Dores and Carr found that, unlike mute autistic children,
echolalic children attended to both auditory and visual cues when taught
a receptive discrimination. This absence of overselecti ve attending in
higher functioning autistic children is consistent with the results of
Schover and Newsom's (1976) research which showed a high positive corre-
lation between mental age (MA) and overselectivity. Further research by
Kovattana and Kraemer (1974) has empirically verified this result by
demonstrating that verbal autistic children do not oversel ectively at-
tend to one stimulus dimension when presented simultaneously with mul-
tiple stimuli.
While this research indicates that echolalic children may not ex-
perience the oversel ective attention difficulties experienced by mute
autistic children, it also demonstrated that echolalic children are, in-
deed, attending to and using both auditory and visual information.
Research involving the use of total communication training to es-
tablish basic language skills in echolalic children has recently pro-
vided us with further information on this issue. In a study comparing
the relative effectiveness of oral, total, and purely non-vocal training
strategies in teaching receptive language skills to echolalic children^
Brady and Smouse (1978) r^eported significantly greater success with
words taught using the total communication training model. Similar suc-
cess with total communication was reported later by Casey (1978). In
17
this report, Casey found that total communication training was effective
in teaching basic expressive language skills to four echolalic children.
Finally, a study conducted by Barrera (1980) simultaneously compared the
effectiveness of three training procedures for teaching expressive lan-
guage skills to an echolalic child. In this research, Barrera compared
the effectiveness of: vocal training of speech using only vocal cues,
total communication training of speech using both gestural and vocal
cues, and nonverbal training of sign language gestures using purely ges-
tural cues. Although this comparison was conducted with only one child,
the results of this research indicated clearly that of the three treat-
ment methods, total communication training of speech was, by far, the
most successful. In an analysis of these results, Barrera concluded
that the additional visual and tactile cues intrinsic to total communi-
cation training were central to its success since they provided the
child with important and relevant information which the child could then
use in processing and recalling words, and thereby assisting in the de-
velopment of effective stimulus control.
While these studies suggest that a language training system which
incorporates the use of combined visual, auditory and tactile cues may
assist the echolalic child in overcoming existing perceptual and com-
prehension difficulties, further research along these lines is necessary
before any firm theoretical or therapeutic conclusions can be made.
In light of the prevalence of ecolalic disturbances in autistic
children, and the paucity of comparative research designed to investi-
gate this issue, the present study was undertaken. It was designed so
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as to systematically compare the relative effectiveness of oral training
of speech (using only vocal cues) and total communication training of
speech (using combined vocal and gestural cues) in teaching expressive
language skills to three echolalic autistic children. It was hoped tht
this research would provide not only additional clinical infomation re-
garding the comparative effectiveness of these two language training
models, but also, additional insights into the importance of multiple
cues in the treatment of this population.
Given the reported auditory discrimination deficits of autistic
children and evidence indicating the absence of a stimulus overselec-
tivity problem in the verbal segment of this population, it was hypothe-
sized that echolalic autistic children should experience greatest suc-
cess with the total communication training model.
CHAPTER II
METHOD
Subjects
Three children between the ages of 6-9 years participated as sub-
jects in the study. All three were female and all resided in a private
specialized residential treatment center for autistic children located
in eastern Massachusetts.
In order to locate appropriate children for this study, initial
contact was made with the directors of this facility and a project pro-
posal was presented for their approval. Once approval was obtained from
the administration and Board of Trustees, the process of selecting chil-
dren appropriate for inclusion in this project was begun. To assure for
a homogeneous group, the following selection criteria were used:
1. A fonnal diagnosis of early infantile autism
2. Echolalic verbal behavior
3. A functional expressive vocabulary (words/ signs used spontaneously
and reliably in an appropriate manner) of under ten words
4. No known hearing impairments
5. No known visual impairments or corrected vision of not less than
20/40 in both eyes
6. No known serious gross or fine motor impairments in the use of the
upper extremities
Once appropriate children had been identified, parents were con-
tacted by phone. During these telephone conversations, the program was
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carefully explained to them with special attention placed on a descrip-
tion of the procedures to be used and the project goals. Informed con-
sent was subsequently obtained by mail. A copy of the cover letter de-
scribing the study and the informed consent form are included in the
appendix (see Appendices la and lb). In addition to the consent ob-
tained from the parents and program administration approval for this
project was also obtained from the University of Massachusetts Depart-
ment of Psychology Human Subjects Comittee.
In accordance with Chapter 766 of the Massachusetts laws, arrange-
ments were made to include this program into the individual educational
plans of each of the children participating in the study.
Subject #1--F. M. F. M. was a healthy 9 year old girl who had been ad-
mitted to this facility in mid 1974, at the age of 3-1/2. Prior to her
admission, F. M. resided at home with her mother and four older sib-
lings.
Acccording to the records, F. M. was the product of a normal full
term pregnancy. Early medical reports describe her infancy as normal,
with all major developmental milestones (with the exception of language)
acquired within normal limits. Language also appeared to develop nor-
mally until age 14 months, when it suddenly stopped altogether. At
about this same point in time, F. M. began to experience poor sleep pat-
terns with what was described as "periods of as long as 3 weeks during
which she would sleep for only 1-2 hours per day." Anecdotal reports by
her mother, however, indicated signs of problems surfacing at a much
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earlier age, "She never cried as an infant, and would not react to loud
noises."
In May of 1973, F. M. was referred by her family physician for a
full CORE evaluation. During this evaluation she received a diagnosis
of early infantile autism. A neurological evaluation, conducted prior
to her admission to her present program, revealed a generalized slowing
and what was described as "borderline signs of a seizure disorder." At
that time, Dilantin was prescribed to treat the condition. This treat-
ment was later discontinued (after two months) with no apparent effect.
Upon admission to her present program, F. M. recived a diagnosis
of childhood psychosis—autistic type. Major concerns at that time cen-
tered around lack of toilet training, poor interpersonal relationships,
hyperactivity and absence of any attempt to communicate. Although oral
language training had consistently been included as an integral part of
her educational plans while in this program, historically these efforts
ended in failure.
Yearly teacher's reports indicated that since her admission in
1974, F. M. has made major advances in the areas of self help skills,
motor skills, pre-academic and attending skills and receptive language.
The area of expressive language, however, remained a major area of con-
cern. Notes from a yearly review conference held in June of 1978 de-
scribed F. M. as an affectionate child who displayed no spontaneous lan-
guage, and whose speech was primarily echolalic. Recent audiological
testing conducted in December of 1978 documented her hearing to be
nomal
.
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In order to minimize the effects of previous language training on
the current program, an attempt was made to construct a complete listing
of F. M.'s expressive repetoire, with the assistance of her teachers and
direct care staff. This review revealed the existence of no truly func-
tional expressive skills. Although F. M. frequently spoke spontaneous-
ly, this speech could best be described as "delayed echolalia." On oc-
casion, however, three words did appear both spontaneously and in the
correct context (Hi, ballala (banana), pihkoh (pickle)). Since these
words appeared so sporadically, however, it was felt that they could not
be considered truly fucntional.
Subject 2— P. B. P. B. was a healthy six year old child who was ad-
mitted to this facility in August of 1979. Prior to this P. B. lived at
home with her parents and three younger siblings. Birth records indi-
cated that P. B. was the product of a premature, induced pregnancy.
Early medical records, however, depict a fairly normal infancy with de-
velopmental delays appearing only in the areas of language and bladder
control (first words at 24 months, first short sentences at 30 months,
bladder control at 36 months).
Although a family intake report, conducted in September of 1978,
indicated that a variety of major problems had existed quite early dur-
ing P. B.'s childhood, no professional services were sought until the
child had reached school age. Included in this list of problems were
erratic sleep patterns, social withdrawal, self abusive behavior, hyper-
activity, and the late development and subsequent loss of language by
age 4.
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In October of 1978, P. B. was referred by her local school system
for a full CORE evaluation. A psychological report, prepared for this
evaluation, described P. B. as "an autistic child who is currently ex-
periencing severe delays in the areas of speech and social development."
Although the CORE'S medical evaluation found no evidence of any physical
or neurological disorder, their recommendations included treatment with
Mellaril, and placement in a specialized residential care facility.
These recommendations were based on what was described as "severe de-
velopmental lags and bizarre behavior due to suspected environmental
causes."
In the subsequent months, a number of follow-up assessments were
conducted. These included full audiological and speech pathology
evaluations. Final reports of the assessments describe P. B.'s com-
munication skills as characterized by a marked pattern of echolalia with
only minimal functional spontaneous speech. No signs of any hearing
impairment, however, were found.
Since her admission to her present program in August of 1979,
major program emphasis has been placed on increasing a) appropriate
social interactions, b) attending skills and eye contact, c) vocal
imitation skills and d) receptive understanding of a variety of simple
one-step commands.
In a recent language assessment, conducted in Janaury of 1980,
echolalia was again identified as the major characteristics of P. B.'s
speech. In addition, it was noted that this echolalic verbal behavior
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was frequently difficult to understand due to a number of specific
articulation errors and the low overall intensity of vocal responses.
With the aid of her teachers and direct care staff a comprehensive
list of P. B.'s functional expressive vocabulary was constructed. This
list revealed a functional vocabulary of only five words (shoe, T.V.. go
to bed, phone, peanut). Receptive language skills, on the other hand,
appeared to be substantially better, with P. B. demonstrating a
understanding of an number of simple one-step commands (e.g., stand up,
sit down, wash your hands, come here, put on your shoes, etc.).
Subject 3--R. C. R. C. was a healthy 7 year old girl who was admitted
to her present residential program in October of 1977. Prior to this,
R. C. lived at home with her parents as an only child. According to her
records, R. C. was the product of a full term pregnancy and induced
delivery. All early records indicated a normal infancy and early
childhood, with all developmental milestones reached well within nonnal
limits. In a social services evaluation, conducted in August of 1977,
it was reported that R. C.'s parents first detected a "problem" when R.
C. was 24 months of age. Until then, language development had
progressed normally to the point where R. C. was speaking in complete
phrases. At approximately this time, however, R. C.'s spontaneous
language suddenly disappeared. According to her mother, R. C. would
"only repeat phrases over and over again without any meaning, and parrot
whatever was said to her."
In mid 1976, R. C. received an initial evaluation at a regional
mental health center and was diagnosed as psychotic. In a subsequent
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psychological report, prepared in January of 1977. R. C. is described as
"an essentially nonverbal, severely disturbed child with behaviors
similar to those seen in autism."
From December 1976 to July of 1977, R. C. was enrolled in a local
specialized preschool program. Initial reports from that program
indicated that R. C.'s general functioning was at a retarded level, and
that she exhibited occasional aggressive outbursts. Major program em-
phasis, through this period, focused on gross motor activities and at
attempting to build eye contact and more consistent vocal imitation.
While in this preschool program, a comprehensive audiological ex-
amination was conducted which revealed normal hearing.
Prior to her admission into her current residential placement,
R. C. received a comprehensive evaluation at The Fernald State School.
Results of neurological testing showed borderline signs of seizure
activity. However, no treatment was recommended. Speech pathology con-
sultations, conducted at that time, describe her as functioning at an
18-24 month age level with her speech being characterized by meaningless
jargon and echolalia. Upon admission into her current program, a full
psychiatric consultation was conducted. At this time R. C. received a
diagnosis of childhood psychosi s--autistic type with related global
retardation.
During her first year at her current placement, major program
emphasis was placed on self-help skills, developing social interactions
and motor activities. In September of 1978, R. C. began training in
American Sign language. By February of the next year it was reported
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that R. C. had developed a sign vocabulary of only four words (drink,
eat, more, toilet). In light of the relatively poor progress in signing
and the fact that R. C. was able to imitate speech quite well, a
decision was made to shift the focus of training to increasing
spontaneous verbalizations. For the most part, other major program
emphasis, since then, has been on improving self-help skills and on
decreasing the frequency of aggressive and disruptive outbursts.
Initial observations and interviews with teachers and direct care
staff revealed that although R. C. displayed a significant amount of
spontaneous verbal behavior and jargon, a functional expressive vocabu-
lary of only four spoken words (toilet, cookie, no, pickle) and four
signs (eat, drink, more toilet) could be identified. In contrast,
receptively R. C. could understand a variety of simple one and two step
commands (come here, take off your coat, sit down, stand up, pick up the
towel and wipe your face, etc.).
Preliminary Testing and Arrangements . In order to obtain some
preliminary measures of linguistic, cognitive and social abilities, a
battery of standardized tests were administered to each of the three
children. These included The Vineland Social Maturity Scales, The
Uzgiris-Hunt Ordinal Scales of Psychological Development and The Meecham
Language Assessment. Results of this testing are presented in Table 1.
In addition to these, attempts were made to administer The McCarthy
Scales of Child Development and The Peabody Picture Vocabulary Test to
each of the children. Unfortunately, due to a number of behavioral and
comprehension problems, these tests could not be completed successfully.
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TABLE 1
RESULTS OF STANDARDIZED TESTING
Vineland Soc. Maturity Scale
F. M.
R. C.
P. B.
Meecham Language Assessment
Basal Score
Basal Total Age Soc. Chronol
.
Score Score Equi V. Quotient Age
30 48 1/2 3.65 41 9.0
36 2.03 28 7.25
26 43 1/2 3.02 48 6.33
Total Score Lang. Age Equivalent
F. M.
R. C.
P. B.
n
11
10
13.5
12
10
1 .73
1 .56
1.35
Uzgiris-Hunt Ordinal Scales of Psychological Development
F. M. R. C.
Visual Pursuit & Permanence of Objects
P. B.
Stage VI Stage V Stage V
(ceiling) (ceiling) (ceiling)
Development of Operational Causality
Development of Means-Ends Relationships
Development of Imitation-Gestural
Development of Imitation-Vocal
Stage VI
(ceil i ng)
Stage VI
(ceil i ng)
Stage VI Stage VI
(ceiling) (ceiling)
Stage IV Stage VI
(cei 1 i ng)
Stage III Stage V
Stage V
Stage VI
(ceil i ng)
Stage V Stage VI
(ceil i ng)
In order to prevent any confounding training from occurring during
this project, arrangements were made to terminate all other language
training, both in the classroom and residence, for the duration of the
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study. To further control for the effects of any prior training, a list
of all words previously known or worked on in class or the residence was
gathered. These words were then eliminated from the word selection pool
prior to the selection of the words to be used during training.
Setti ng
The study was conducted in its entirety at a private residential
treatment center located in eastern Massachusets. This facility pro-
vided specialized services for approximately forty autistic children
from the New England area. A small, uncluttered private room, approxi-
mately 3.2 meters by 2.0 meters, was used to conduct all preliminary and
training phases of the project. This room contained only three chairs,
a desk, a small table, a microphone, and a built-in one way mirror (ap-
proximately 1 meter x 1 meter). Four windows which ran across half the
length of one of the walls were covered with opaque curtains. All other
potentially distracting items in the area were removed. All training
was conducted with only the child, experimenter and observer present,
and with the child seated directly in front of the experimenter. The
observer was seated off to the side in a position where clear unimpeded
observation of both therapist and child was possible.
Material
s
Observation and recording materials included: (a) attending train-
ing data sheet (see Appendix #2); (b) phase III recording checklist (see
Appendix #3); (c) phase IV treatment recording sheet (see Appendix #4);
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(d) a Casio MQll stopwatch and timer, which was used to record the
duration of attending responses and compute the length of sessions;
(e) a Teac A-150 cassette recorder which was used to record all language
training sessions; (f) an Akai ACM-100 condenser microphone.; and (g) a
Sony portable video camera and tape recorder. Random sessions were
videotaped in order to obtain a measure of observer reliability.
Training materials included: (a) a variety of edible reinforcers
(e.g., yogurt, applesauce, juice, soda, mints, etc.); (b) an assortment
of games and toys (e.g., lotto, cars, blocks, puzzles, stuffed animals,
etc.) which were used during an initial adaptation period; and (c) a
number of specific objects (training stimuli), the names of which were
taught during phase IV language training.
Staff
The program required one full-time therapist who conducted all
language training. This person was a doctoral candidate in psychology
at the University of Massachusetts having an extensive background in the
use of operant language training programs.
In addition to the therapist, one research assistant was required
for the project. This assistant was responsible for observing and re-
cording data during all attending and language training sessions, and
received undergraduate credit for her participation in the study.
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Observation Traini na
Prior to conducting the study, the research assistant underwent a
two week long intensive observation and recording period. During
thistwo week period, the assistant was trained specifically on the
skills required to accurately observe and record the behaviors being
measured. This training involved not only classroom instruction, but
also extensive practice by means of videotapes and direct observation of
sample training sessions with other children. In addition, practice
audio tapes were used to develop fluency in transcription. Training
continued until a level of 90% accuracy was achieved. This was measured
by comparing the research assistant's recorded data with an
independently scored record. Throughout the training, random sessions
were videotaped in order to provide a check on observer accuracy and
assure a consistently high level of reliability (see section on observer
reliability, below).
Measures of Behavior
The study was broken down into four distinct phases, each with a
different purpose and objective. Phase I (Adaptation) and Phase II
(Prerequisite Attending Skill Training) served primarily as introduc-
tions to the actual language training which was conducted during phases
III and IV. Consequently, data collection began with phase II.
Phase II: Prerequisite Attending Training . The objective of this
phase of the project was to develop two prerequisite attending behaviors
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(eye contact, sitting quietly) prior to the language training. During
this phase, the attending training data sheet was used by the research
assistant to record the frequency and duration of the child's responses
to the therapist's instructions to "look at me" and "sit nicely." Op-
erational definitions of each of these behaviors are included in the
Appendix (see Appendix #5).
Phase III: Vocal Imitation Training
. Phase III of the project was di-
rected specifically at increasing the frequency, accuracy, and reliabil-
ity of vocal imitative resposnes. Throughout this phase, the assistant
recorded (a) all therapist cues (word or words spoken by the therapist),
(b) each vocal response made by the child, and (c) a rating on the in-
tensity of the response (i.e., low, medium or high). Later, these re-
sponses were coded into the following categories: (a) echolalic or non-
echolalic, (b) clear or unclear echoed response, and (c) error of com-
pleteness or pronunciation. Clarity of echoed responses was defined as
fol 1 ows
:
a. Response must be audible at a distance of one meter
b. One-syllable responses must be clearly articulated
Two syllable responses - both first and second syllables clearly
articulated
Three or more syllable responses - first syllable and majority of
all syllables must be clearly articulated
Phase IV: Language Training Comparison
.
During this phase, two differ-
ent treatment conditions were administered each day, in a randomized
order. Different matched word groups were taught in each treatment
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condition. All training was conducted on the basis of discrete trials
which began with the therapist's cue (presentation of training stimulus
and question), and ended with the child's vocal response. Using the
Phase IV Treatment Recording Sheet (see Appendix #4). the assistant re-
corded data on: (a) the therapist's cue(s). (b) the level of prompting
used (i.e.. FV-full vocal, PV-partial vocal. FG-full gestural, PG-
partial gestural), and (c) the child's vocal and gestural response(s).
Later, vocal responses were coded into the following categories:
(a) clear, spontaneous, complete vocal, (b) either unclear, prompted or
incomplete vocal, (c) complete spontaneous gestural, and (d) either in-
complete or prompted gestural. Quantitative analyses were then con-
ducted on the following factors: the number of trials to criterion for
each word, the percentage of correct vocal and gestural responses per
word/ per session, and the percentage of unprompted correct vocal or ges-
tural changes made from one word to another.
Daily treatment probes . At random times during each session of
phase IV training a two to three minute probe of the child's responses
to the presentation of the training stimuli was conducted. Reinforce-
ment, during these probes, was delivered contingent upon appropriate
attending, but not contingent upon the correctness' of the response.
Again, therapist's cue(s) and the child's vocal and gestural responses
were recorded.
Observer reliability . In order to assure a consistently high
level of observer accuracy, videotape recordings were taken periodical-
ly throughout phases III and IV. These tapes were independently scored
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and then compared, on a trial to trial basis, with the data collected by
the research assistant. A trial was scored as an agreement if:
(a) The record of the cue(s) given by the therapist agreed with the databased on the videotape
(b) The record of the child's response(s) (both vocal and gestural) were
in agreement with those based on the videotape data
(c) The two descriptions of the level of promoting (i.e., FG, PG, FV
PV) matched
Reliability data for each child are presented in Tables 2, 3, and
4.
Design
A single-subject alternating treatment design (Ulman and Sulzer-
Azaroff, 1975; Barlow and Hayes, 1979), with repl i cation wi thi n and
across subjects, was used to conduct a comparison of the relative effec-
tiveness of the two treatment models. Sequence and interaction effects
were minimized by the randomization of the order of presentation of
treatment conditions within sessions.
Procedure
Phase I: Adaptation . While the main function of this phase was to
allow the child some time to adapt to the therapist, observer and new
therapy environment, it also offered the therapist some time to become
more familiar with the child. During this phase, the therapist and
observer met with the children, in the same room in which training was
to be conducted over five days, for two 30-minute sessions per day.
Although this time was primarily devoted to establishing rapport with
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TABLE 2
RELIABILITY DATA - SUBJECT #1 - F. M.
Phase III: Vocal Imitation Traininn
Agreements
Di sagreements
% of Agreements
Session 3
58
7
89%
Session 8
119
6
95%
Overal
1
177
13
93%
Phase IV: Language Trai ning Comparison
Oral Total Comm. Combi ned
Day 4
Agreements
Di sagreements
% of agreements
42
2
96%
73
9
89%
115
11
91%
Day 9
Agreements
Di sagreements
% of agreements
83
7
93%
52
12
81%
135
19
88%
Day 14
Agreements
Di sagreements
% of agreements
104
14
88%
102
17
86%
206
31
87%
Day 19
Agreements
Di sagreements
% of agreements
78
8
91%
75
7
92%
153
15
91%
Day 23
Agreements
Di sagreements
% of agreements
57
7
89%
79
10
89%
136
17
89%
Overal 1
Agreements
Di sagreements
% of agreements
364
38
91%
381
55
88%
Total Combined
745
93
89%
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TABLE 3
RELIABILITY DATA - SUBJECT #2 - P. B.
Phase III: Vocal Imitation Training
Session 6 Session 14 Session 21 Session 27
Agreements 73
Disagreements 9
% of Agreements 90%
113
10
92%
121
9
93%
139
5
96%
Overal
1
446
33
93%
Phase IV: Language Training Comparison
Day 4
Agreements
Di sagreements
% of agreements
Day 8
Agreements
Di sagreements
% of agreements
Day 12
Agreements
Di sagreements
% of agreements
Day 18
Agreements
Di sagreements
% of agreements
Day 22
Agreements
Di sagreements
% of agreements
Overal 1
Agreements
Di sagreements
% of agreements
Oral
74
7
92%
55
16
78%
70
13
84%
67
12
85%
75
12
87%
341
60
85%
Total Comm.
45
7
87%
44
9
83%
54
13
81%
595
5
92%
77
5
89%
279
44
86%
Combi ned
119
14
90%
99
25
80%
124
26
83%
126
17
88%
152
17
87%
Total Combined
620
104
86%
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TABLE 4
RELIABILITY DATA - SUBJECT #3 - R. C.
Phase III: Vocal Imitation Training
Session 6 Session 13
Agreements
D1 sagreements
% of Agreements
71
5
93%
85
9
90%
Session 20
105
9
92%
Overal
1
261
23
92%
Phase IV: Language Training Comparison
Day 3
Agreements
Di sagreements
% of agreements
Day 8
Agreements
Di sagreements
% of agreements
Day 13
Agreements
Di sagreements
% of agreements
Day 18
Agreements
Di sagreements
% of agreements
Overal 1
Agreements
Di sagreements
% of agreements
Oral
51
7
88%
100
24
81%
75
4
95%
51
10
84%
277
45
86%
Total Comm.
31
6
868%
51
14
79%
49
9
84%
435
9
83%
174
38
82%
Combined
82
13
86%
151
38
80%
124
13
91%
94
19
83%
Total Combined
451
83
85%
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the child via unstructured play with a number of simple games and ac-
tivities (e.g., puzzles, lotto, cars, blocks, stuffed animals, etc.), it
also offered the therapist some time to evaluate the primary (edible)
reinforcers which would be used during later attending and language
training phases.
When the subject appeared comfortable and relaxed within this new
environment, and willing to interact freely with the therapist, phase II
of the study was begun.
Phase II: Prerequisite Attending Training
. During this phase, each
child was trained on two specific attending skills which were deemed
central to effective and efficient language training, namely, eye con-
tact and sitting quietly. As in phase I, the therapist met with the
child for two 30 minute ssessions per day.
Using a graduated guidance model (Foxx and Azrin, 1972), the ther-
apist systematically shaped each attending behavior. In both instances
this process began with the therapist giving a combined vocal and ges-
tural command, and then physically guiding the subject through the de-
sired response (operational definitions of attending behaviors are in-
cluded in Appendix #5). At the start of this training, each fully
guided trial was immediately followed by paired social (hugs, kisses,
touching) and edible reinforcement. As training progressed, however,
the therapist gradually faded the physical guidance and systematically
reinforced more independent responses. Eye contact training continued
until the child responded appropriately on 85% or more of the trials, in
two successive sessions. Training on "sitting quietly," however.
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continued until the main duration of the response was 30 seconds or
longer, on two successive sessions.
Word selection procedure. Prior to conducting phase III and IV lan-
guage training, lists of approximately one hundred nouns were con-
structed with the assistance of the teachers and direct care staff.
These lists included only words representing familiar and common objects
from the child's environment, and did not include any words which had
been observed to be (a) within the child's current repetoire, or (b) re-
corded as previously known or worked on in therapy. These lists were
then independently rated by three language specialists on the basis of
(a) difficulty in pronunciation (based on normative data on phoneme ac-
quisition by normal children (Dale, 1968)), (b) number of syllables, and
(c) potential conditioned reinforcing qualities. In addition to this
objective analysis, two 45-minute expressive and receptive tests were
conducted prior to all language training. In this way, the subject's
baseline level of receptive and expressive responding on each of the po-
tential training words was assessed. The expressive test consisted of
presenting each of the objects five times, in random order, while vary-
ing each of three locative questions (What is this. Tell me the name of
this, This is a ). The receptive test was conducted by the thera-
pist presenting three objects to the child on a small table placed di-
rectly between them. The therapist then requested a response by asking
the child to "Give me ," one of the objects. Position and order of
presentation of the objects were randomized. If the child responded
39
correctly on a word one or more times during the expressive test, that
word was eliminated from the word pool.
Based on these ratings twenty of the words were matched for diffi-
culty, divided up into evenly matched groups of five, and paired with
one of the two training models (see Master Word Lists, Tables 5, 6, 7).
Phase III: Vocal Imitation Training
. As described earlier, phase III
of the study was directed specifically at increasing the frequency, ac-
curacy and reliability of the children's vocal imitative responses.
Traditionally, this fonn of intensive vocal imitation training has been
seen as an important preliminary step in operant language training pro-
grams, for establishing a stable and clear vocal repetoire. This would
then facilitate subsequent stimulus control training (Risley and Wolf,
1967; Lovaas et al
.
, 1 973).
Using a list of some one hundred words, selected from the Peabody
Picture Vocabulary Test, the therapist met with each child twice per
day, for thirty minutes each session. During these thirty minute ses-
sions, the therapist vocally presented the names of each of these words
(or as many as were possible within the thirty minute session), and dif-
ferentially reinforced only those clear vocal imitative responses
emitted by the child. Clarity of responses was defined in terms of both
intensity of vocalization, and accuracy of articulation. (For specific
operational definition see Measures of Behavior section, above.) Train-
ing continued until a level of 80% or higher of the therapist's prompts
were clearly imitated within two successive sessions.
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TABLE 5
MASTER WORD LIST - F. M.
First Groups :
Oral (Oi) diff. rating Total Comm. (TC]) diff. rating
car 1.0 key 1.0
hat 1.0 cup 1.5
lock 1.5 pants 2.0
soda 2.0 candy 1.5
coat 2^ soap 2.0
Second Groups :
Oral (O2) diff. rating Total Comm. (TC2) diff. rating
sock 3.0 shoe 2.0
light 2.0 dog 1.0
doll 1,5 radio 3.0
shirt 2.0 book 1.5
cat 1.0 comb 2.0
"53 ^
TABLE 6
MASTER WORD LIST - P. B.
First Groups :
Oral {Oi) diff. rating Total Comm. (TC]) diff. rating
bag 1.0 dog 1.0
boot 1.5 book 1.5
cup 1.5 coat 2.0
soda 2.0 apple • 1.5
sock 3.0 clock 3^0
1:0 9711
Second Groups
Oral (O2)
doll
dish
light
diff. rating
1.5
2.0
2.5
Total Comm. (TC2)
money
shirt
house
diff. rating
2.0
2.0
2.0
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TABLE 7
MASTER WORD LIST - R. C.
First Groups :
Oral (Oi)
pen
doll
paper
towel
radio
diff. rating
1.0
1.5
2.0
3.0
3.0
10.5
Second Groups :
Oral (O2)
pail
soap
money
diff. rating
1.5
2.0
2.0
Total Comm. (TC])
hat
bell
puppy
ti ssue
watch
Total Comm. (TC2)
shoe
book
pants
diff. rating
1.0
1.5
2.0
3.0
3.5
11.0
diff. rating
2.0
1.5
2.0
Phase IV: Language Training Comparison
. During this phase the actual
comparison between oral (vocal) and total communication training models
was conducted. This comparison was carried out by first randomly as-
signing each of the matched word groups to one of the two treatment con-
ditions and then administering each of these treatments, in a randomized
order, during each day of training. The two language training models
were defined as follows.
(0) Oral language training using purely vocal cues . Using only
vocal cues, the therapist would present an object (training stimulus the
name of which was being taught), and then train the appropriate vocal
response.
42
(TC) Total communication language training . Using a combination
of vocal and gestural (sign) cues, the therapist would present an object
and then train the corresponding appropriate vocal response.
General training procedure
. Training with each child was conducted
four days per week (Tuesday through Friday) for a total of 60-90 minutes
per day. Each day of training consisted of one morning session in one
treatment condition and one afternoon session in the other condition.
The sessions were of equal length, lasting between 30 and 45 minutes.
Order of presentation of the two treatment conditions was randomized to
control for sequence effects, and, therefore, varied from day to day.
It should be noted that the length of sessions with Subject #2, P. B.
,
were systematically decreased during phase IV training. This decrease
was instituted due to observed attentional limitations. Beginning on
Day 12 of phase IV with P. B. four 15 minute sessions (two per condi-
tion) were run in place of the two 30 minute sessions.
Although the two language training models differed substantially
from one another in terms of the cues presented by the therapist, they
were similar in terms of the general fomiat in which they were con-
ducted. All training was conducted on the basis of individual trials
which began with the presentation of the training stimulus (object) and
question (what is this, etc.) and ended with the child's response. In
the event that the child failed to respond within ten seconds, the trial
was considered ended. Operant training techniques including positive
reinforcement, fading, time out and an anticipation procedure (Risley
and Wolf, 1967) were used in both treatment conditions.
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Oral language training procedure, in this treatment condition,
the therapist used only vocal cues. Training began with the therapist
presenting the training stimulus (object), requesting a response (what
is this, this is a
,
etc.), and then modelling the desired vocal
response for the child. At first, all clearly imitated vocal responses
were reinforced. As training continued, however, modelled prompts were
gradually and systematically faded in order to develop independent re-
sponses. In an attempt to further encourage independent responding, an
"anticipation procedure" was used. This procedure involved systematic-
ally increasing the delay between the request for a response (locative
question) and the presentation of the vocal prompt. Thus, anticipating
the correct response would result in reinforcement sooner than if the
child waited for the prompt. Paired social (hugs, kisses, praise, etc.)
and edible reinforcement was delivered contingent upon appropriate,
clear vocal responses. In contrast, a fifteen second time out procedure
was used contingent upon all incorrect responses. This time out proce-
dure consisted of the therapist temporarily stopping, turning away from
the child and sitting quietly until the fifteen second period had
elapsed (see Lovaas, 1966). In order to further emphasize the differ-
ence between correct and incorrect responses, all correct responses were
immediately rehearsed by the therapist (e.g., good, this is book, etc.).
Total communication language training procedure . Using simulta-
neous vocal and gestural cues, the therapist employed virtually the same
training procedure described above. During training in this condition,
the therapist began each trial by presenting the training stimulus to
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the child. Then, after requesting a response (i.e., what is this,
etc.), the therapist modelled the appropriate vocal response while si-
multaneously presenting the corresponding American Sign Language (ASL)
gesture. Again, both social and edible reinforcement was delivered con-
tingent upon correct vocal responses. In addition, all correct vocal
responses were followed by the therapist's repeating the correct re-
sponse while fully guiding the child's hands through the corresponding
ASL gesture. As described above, all incorrect vocal responses resulted
in a fifteen second time out. If, however, the child responded with the
correct sign alone, or with the correct sign and incorrect vocalization,
only verbal praise specific to the sign was delivered, and the therapist
immediately modelled the correct vocal and gestural response.
Training thus began with the first two word groups (0-i,TC])
and continued in this manner until the child's responses reached acqui-
sition criterion (fifteen consecutive correct responses) on all five
words within one of the categories. A trial was considered correct only
if the response was spontaneous, complete and accurate, and initiated
within ten seconds. Although acquisition criterion was defined as fif-
teen consecutive correct responses, criterion was not considered to have
been reached unless these fifteen responses were Intermixed v^ith re-
sponding on at least two other words. Thus, simple massed repetition
was avoided.
Once acquisition criteria had been reached on all five words
within one of the training categories, training was extended for one day
during which a criterion verification test was conducted. This
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verification test consisted of two regular thirty minute training ses-
sions and was designed to verify which of the words had been learned by
that point. In order to assess all of the words within a twenty minute
period, a criterion for verification was set at five consecutive (inter-
mixed) correct responses.
Following this criterion verification test, training was discon-
tinued on the first group of words, and new groups of words (TC2,02)
were assigned to each category. Training then proceeded, as before,
until acquisition criterion was reached on all of the words within one
of the two treatment categories. It should be noted that due to time
restrictions, it was necessary to include only three words in each cate-
gory during the replication comparisons with subject #2-P. B. and
subject #3-R. C.
CHAPTER III
RESULTS
Phase II: Prerequisite Attending Training
Due to different entering abilities, the length of the attending
skill training phase of the study varied from child to child. At the
start of training. Subject No. 1-F. M. demonstrated that she was able to
sit quietly for almost the entire length of the thirty minute session.
Consequently, the major focus of attending training, with this child,
was placed on developing a reliable response to the command "Look at
me." Although F. M. demonstrated a fairly high level of responding at
the start of training (80% correct responses in session No. 1), a total
of eleven sessions were required to bring this behavior up to acceptable
levels. (See Figure 1 ).
Figures 2 and 3 display the results of attending training with
subject No. 2-P. B. These data Indicate that only nine sessions were
required to reach acceptable levels on each of the two behaviors. Data
on appropriate sitting (see Figure 2) showed a fairly steady and rapid
increase, with acceptable levels being reached by the third session. In
contrast, P. B.'s responding to the Instruction "Look at me," was quite
variable and required a total of nine sessions to reach the present cri-
terion 1 evel
.
Of the three children who participated in the project. Subject No.
3-R. C. demonstrated, by far, the poorest entering attending skills. As
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is indicated in Figure 4, mean duration of the appropriate sitting
responses was only four seconds, during the first session. R. C.'s
responding, however, improved steadily over the course of training. By
Session No. 16, the appropriate sitting response had increased to a mean
duration of 140 seconds. Eye contact training (see Figure 5), while
showing a generally more erratic pattern of acquisition, reached
acceptable levels much more quickly.
Phase III: Vocal Imitation Training
The initial results of phase III training indicated that some
major differences existed between the children in terms of their enter-
ing vocal imitative abilities. These differences were reflected not
only in the individual subject data on percentage of clearly echoed
trials, but also in the anecdotal reports of phase III training which
addressed the more qualitative parameters of articulation and intensity
of response.
Of the three children who participated in the study. Subject
No. 1-F.M. displayed, by far, the most advanced entering vocal imitation
skills. As indicated in Figure 6, throughout five phase III training
sessions, F. M.'s imitative responding never fell below the 80% criter-
ion level. This consistently high level of responding is in sharp con-
trast with the results of phase III training with each of the other two
subjects.
As is indicated in Figure 7, P. B.'s responding during the initial
phase III sessions was at approximately the 30% level. With variable
Figure 4
100X
90X
BOX
70 X
60 X
SOX
40X
30 X
70 X
10 X
J 2 3 4 5 t> 7 B 9 10 U 12 13 14 15 16
SESSIONS
PERCENTAGE OF CORRECT RESPONSES TO INSTRUCTION
"LOOK AT ME •' - R C
Figure 5
1CX3>
50
12 3 4 5
SESSIONS
Percentage of Clearly Echoed Trials
Phase III - F.M.
Figure 6
54
ocoooooo
O CO »^ C >A ^
55
yet steady progress. Acceptable levels were reached after a total of
thirty training sessions. For the most part, the major focus of phase
III training with this child was placed on systematically shaping more
clearly articulated vocal imitative responses. For example, at the
earlier stages of P. B.'s phase III training, vocal imitative responses
were frequently characterized by the inclusion of a final "oogh" sound
(e.g., "boogh" in place of "bee" or "pupoogh" in place of "puppy,"
etc.). By the final stages of phase III training, however, P. B. was
consistently articulating final sounds clearly (e.g., cheese, money,
bottle, table, fork, etc.). Phase III training with subject No. 3-
R. C. also progressed slowly. As indicated in Figure 8, a total of 25
training sessions were conducted before acceptable levels of responding
were reached. Although R. C.'s articulation skills were consistently
quite good, the low intensity of her vocal imitative responses fre-
quently made it difficult to understand her. Consequently, the major
focus of phase III training with R. C. was placed on systematically
shaping louder responses.
Phase IV: Language Training Comparison
Data on the number of trials per category during phase IV
training are presented in Table 8. Although training was broken down
into discrete trials so as to attempt to balance the number of trials
across categories, variability did occur. Results of training on the
first groups of words with F. M. , showed a fairly close balance between
the two categories, with an average of five more trials per session in
56
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the total communication group. Results from the other two subjects,
however, showed significantly more trials conducted in the oral category
(i.e. P. B.--an average of 21 more trials per session in oral, R. C.--
an average of 14 more trials per session in oral.). The results of
training on the second groups of words showed a similar pattern with
each subject. However, the differences between categories for both P.
B. and R. C. were not as large (i.e., P. B.--an average of twelve more
trials in oral, R. C.--an average of eleven more trials in oral).
Figures 9, 10, and 11 present each subject's progress, across
categories, over the course of Phase IV training. Words presented in
lower case reflect that training was conducted on that word, on that
day. Words presented in upper case reflect that, during training,
responding reached criterion. Initial acquisition criterion was set at
fifteen consecutive (intermixed) responses. In subsequent sessions,
however, verification criterion was designated as a 60%, or higher,
level of correct spontaneous responding during the session.
As indicated in Figure 9, a total of 16 days was required to
complete training on the first groups of words with F. M. By day
eleven, F. M. had not reached criterion on any of the words in either of
the two categories. By day sixteen, however, all .of the words had been
learned in the total communication category, whereas none of the words
had been learned in the. oral group. A similar pattern of acquisition
was found in the results of training on the first groups of words with
each of the other subjects (see Figures 10 and 11). Although R. C.
required three more days to complete training, both R. C. and P. B.
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both acquired all five words in the total communication category and one
of the words in the oral group. This pattern of superior performance
within the total communication training was again noted in the second
comparison groups of subject No. 1-F. M. and subject No. 2-P. B. In
both of these replications all of the words in the total communication
groups were learned in contrast with none of the words in the oral
groups. It should be noted that since total communication training
progressed so rapidly in each of these comparisons, work had not yet
even begun on some of the words in the oral groups.
Despite the fairly stringent acquisition criterion used (fifteen
consecutive ( intenmixed) correct responses), post acquisition responding
occasionally fell below acceptable levels. This drop in responding was
noted most frequently with Subjects 1 and 3 (F. M.--six instances,
R. C.--5 instances), and only once with Subject No. 2.
Training on the second groups of words was never completed with
Subject No. 2. This was, in part, due to the fact that R. C. had de-
veloped a number of behavior problems which frequently made training
impossible (i.e., ruminating, spitting, hitting and grabbing).
A comparison of each subject's performance across categories can,
perhaps, be seen more clearly in Figures 12, 13 and 14, which display
the cumulative totals of words at criteria across phase IV training. In
addition to displaying c( clear pattern of superior performance within
the total communication category, data from subjects 1 and 2 (F. M. and
P. B.) also depict a rapidly increasing acquisition curve for words
trained within this format.
First Groups
ORAL
Second Groups
Cumulative Total of Word* at Criterion - F-M.
Figure 12
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Cumulative Total of Word* at Criterion - P. B.
Figure 13
1 sf Group
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Cumulative Total of Words at Criterion - R.C.
Figure 14
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Data collected during the daily probe sessions offered yet a more
precise barometer of the subjects' progress through phase IV of the
study, by assessing their responses to each word under a "non-
contingent" reinforcement situation. Figures 15, 16 and 17 display this
progress by indicating the number of words "correct" on each day of
phase IV (correct = 2 correct spontaneous probe responses). Although
these data show a similar pattern of superior performance within the
total communication category, this pattern was generally less pro-
nounced. During the first comparison with Subject 1-F. M., a maximum of
only four words "correct" was noted in the total communication group
(see Figure 15). Results of the second comparison with this subject re-
vealed a maximum of only two words "correct" in the total communication
group even though all five words had officially reached criterion. A
similar pattern of depressed responding was found in the probe data for
subject 3-R. C. , where results of the first comparison indicate a maxi-
mum of four words "correct" within the total communication category.
It should be noted here that lower levels of probe responding
(i.e., one or two words "correct") were frequently inaccurate due to the
occasional perseverative responding by a subject on whatever word was
being trained immediately prior to the probe sessions (for example, if
the child had just received five trials on the word "hat," and the probe
session was then begun, the child would frequently respond with the word
"hat" throughout the entire probe). This was found to be particularly
true during the early stages of training with all subjects, and through-
out oral training with subject 1-F. M.
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Figures 18, 19 and 20 present each of the subjects perfomance
during phase IV in terms of the percentage of correct spontaneous vocal-
izations across categories. While these data provide a measure of each
child's daily performance, it is important to note that these measures
were somewhat obscured by a number of procedural factors which directly
affected performance on this variable (i.e., the number of words worked
on during a session, the introduction of a new word into training, and
the number of changes from one word to another during a training ses-
sion). Despite these problems, responding by each of the subjects on
this variable again indicated a general pattern of superior performance
within the total communication category.
Although the results of training with subject 1-F. M. initially
showed a great deal of variability across categories (see Figure 18,
sessions 1-11), by session 12 a pattern of significantly higher perform-
ance within the total communication category emerged. This pattern re-
mained clearly evident throughout the remainder of the phase IV training
with F. M. Results of phase IV training with subject 2-P. B., displayed
a steadily increasing performance in both categories (see Figure 19).
It was noted, however, that the highest levels of performance were found
in the total communication category. Results of these data with subject
3-R. C. are particularly interesting since they indicate initially
higher levels of responding in the oral category, followed by a period
of markedly superior performance within the total communication model
(see Figure 20).
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Data on the mean percentage of correct spontaneous vocal responses
across categories provide further support for these findings. As noted
in Table 9. the mean percentage of correct spontaneous vocal responses
was higher in the total communication category in each comparison with
all three subjects. In addition, it was noted that during training on
the second groups of words with each child, the superiority of the total
communication model became even more pronounced.
TABLE 9
MEAN PERCENTAGE OF CORRECT SPONTANEOUS VOCAL RESPONSES
ACROSS CATEGORIES—ALL SUBJECTS
First Groups Second Groups Combi ned
Subject 1 --F. M.
Oral 50% 54% 52%
Total Comm. 59% 68% 63%
Subject 2 —P. B.
Oral 55% 55% 55%
Total Comm. 57% 71% 60%
Subject 3 --R. C.
Oral 55% 56% 55%
Total Comm. 58% 64% 59%
Since effective language acqusition is defined by an individual's
ability to discriminate between objects and label each appropriately, a
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measure was taken of each subject's ability to spontaneously change
(without prompting) from one word to another. These data are presented
in Figures 21. 22 and 23. in which the percentage of vocal spontaneous
changes across categories are plotted over the course of phase IV train-
ing sessions.
Again, the results of this analysis with each of the subjects
point to a markedly superior pattern of perfonnance within the total
communication category. This separation in performance across cate-
gories was most pronounced in the results of this analysis with subjects
2 and 3 (P. B. and R. C). With each of these subjects, performance
within the total communication category was consistently higher than
performance in the oral model (see Figures 22 and 23). While the ini-
tial stages of phase IV training with subject 1-F. M. show a great deal
of variability in responding across categories, by day 14 a consis-
tently higher pattern of vocal perfonnance within the total communica-
tion category emerged (see Figure 21). This pattern continued through-
out the remainder of phase IV training on the second groups of words
with F. M. Although this analysis failed to show a separation in per-
formance across categories until day 14, an analysis of F. M.'s gestural
spontaneous changes during this period demonstrated what would appear to
be a significantly better ability to respond through gestural systems.
Interestingly. F. M. was the only subject who reached higher levels of
gestural spontaneous changes than vocal spontaneous changes during total
communication training (see Figure 21). With each of the other sub-
jects, however, a steady increase in the percentage of spontaneous
79
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gestural changes was noted over the course of phase IV training (see
Figures 22 and 23).
Data on the percentage of correct spontaneous combined responses
(simultaneous vocal and gestural) during phase IV total communication
training further demonstrate the importance of the additional gestural
input provided by the model. As indicated in Figures 24. 25 and 26.
each of the subjects showed a steady increase in their use of simulta-
neous vocal and gestural (sign) responses, over the course of phase IV
total communication training. Although increases in "combined form"
responding were found in each of the subjects, anecdotal reports of
phase IV training revealed characteristic differences in the manner in
which the subjects responded. "Combined form" responding of subjects 2
and 3 (P. B. and R. C.) was characterized by simultaneous vocal and ges-
tural responses. In contrast, subject 1-F. M. typically would respond
first with the appropriate sign, and then after a second or two with the
correct vocal response.
Within training categories, differences in perfonnance on specific
words were noted. Figures 27, 28 and 29 display each subject's perform-
ance on all of the words trained during phase IV, by indicating the num-
ber of trials to criterion for each word. Figures 30, 31 and 32, on the
other hand, offer a brief analysis of these within category differences
in terms of the assigned difficulty levels. Results of this analysis,
with all three subjects, reflected no systematic separation of perform-
ance between words at different difficulty levels. Instead, performance
on individual words appeared to be most directly related to the
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FIGURE 30
INDIVIDUAL WORD COMPARISON CHART-F. M.
Oral :
Level of Difficulty
1.0 level
1.5 1 evel
2.0 level
3.0 level
Total Communication
1.0 level
1.5 1 evel
2.0 level
3.0 level
Word
car
hat
cat
doll
lock
soda
coat
1 ight
shirt
sock
key
dog
cup
candy
book
pants
soap
shoe
comb
radio
Group No. of Trials to Criterion
N/C
N/C
N/C
N/C
N/C
N/C
N/C
N/C
N/C
N/C
448
158
182
235
39
80
141
41
32
201
X no. of trials first group = 217.2
X no. of trials second group = 94.2
N/C = Criterion not reached
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FIGURE 31
INDIVIDUAL WORD COMPARISON CHART-P. B.
Oral
:
Level of Difficulty Word
1 .0 level bag
1 '5 1 evel boot
cup
doll
2.0 level soda
dish
2.5 level light
3.0 level sock
Total Communication
Group No. of Trials to Criterion
1 N/C
1 N/C
1 N/C
2 N/C
1 263
2 N/C
2 N/C
2 N/C
1 .0 1 evel dog 1 ' 353
1.5 level book 1 203
apple 1 199
2.0 level coat 1 57
money 2 141
shirt 2 73
house 2 54
3.0 level clock 1 90
X no. of trials first group = 180.4
X no. of trials second group = 89.3
N/C = Criterion not reached
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FIGURE 32
INDIVIDUAL WORD COMPARISON CHART-R. C.
Oral :
Level of Di fficulty
1 .0 level
1.5 1 evel
2.0 level
3.0 level
Total Communication
1 .0 level
1 .5 level
2.0 level
3.0 level
3.5 level
N/C = Criterion not reached
subjects' relative familiarity with the model at the time when the word
was introduced into training (i.e., the earliest words trained during
the first comparison characteristically required more trials to reach
criterion than words introduced into training at a later time). Re-
sults on the number of trials to criterion per word for subjects 1 and 2
(F. M. and P. B.) directly support this finding by demonstrating a
marked decrease in the mean number of trials to criterion from first to
second groups (see Figures 30 and 31).
Group No. of Trials to Criterion
pen 1 N/C
doll 1 N/C
pail 2 N/C
paper 1 n/C
soap 2 N/C
money 2 N/C
towel 1 N/C
radio 1 62
hat 1 176
bell 1 100
book 2 N/C
puppy 1 146
shoe 2 N/C
pants 2 N/C
tissue 1 102
watch 1 151
CHAPTER IV
DISCUSSION
The results of this research demonstrate quite clearly that total
communication proved to be by far the most effective strategy for teach-
ing expressive vocal communication skills to each of the three subjects.
Before analyzing the factors which may have contributed to the success
of this approach, however, it is important to first review the specific
measures of performance which demonstrated the superiority of the total
communication model.
Although the project involved a total of six separate language
training model comparisons, only five of these comparisons were com-
pleted (two with subject 1-F. M., two with subject 2-P. B., and one with
subject 3-R. C). In each of the completed comparisons, however, the
results revealed substantially better performance within the total com-
munication model. This improved performance during total communication
training was, perhaps, made most evident by the fact that in each com-
parison all of the words in the total communication category were
learned, as compared with a maximum of only one word in the oral cate-
gory. Further evidence of the superiority of this approach was found in
the results of total communication training on the second group of words
with subjects 1 and 2 (F. M. and P. B.), where a rapidly increasing rate
of acquisition was noted. In contrast, acquisition rate during secomd
comparison oral training remained consistently poor.
Although the results of the daily probe sessions did not produce
as pronounced an effect as did the word acquisition data, these results
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did provide additional support for the superiority of total communica-
tion training by demonstrating consistently higher levels of correct
spontaneous vocal responding. Further supportive evidence was found in
the analysis of the percentage of correct vocal responses within each
category, over the course of phase IV training. While the results of
training with each subject showed a gradual increase in this percentage
in both the oral and total communication categories, it was noted that
responding was consistently higher during total communication training.
In fact, data from each of the subjects on the mean (X) percentage of
correct spontaneous vocal responses across categories showed not only
consistently higher responding during total communication, but also
marked improvements in this fonn of responding as training progressed.
In contrast, no concomitant increases were noted in the oral category.
An analysis of the percentage of vocal spontaneous changes across
categories also provided evidence for the superiority of the total com-
munication model. Results of this analysis with subjects 2 and 3 (P. B.
and R. C.) revealed a marked separation in performance across categories
and a pattern of consistently higher levels of responding in total com-
munication. Although a similar pattern was found in the results of this
analysis with subject 1-F. M., no distinguishable separation in perform-
ance across categories was noted until day 14 of phase IV training.
In order to obtain a better understanding of why total communica-
tion proved to be such an effective and successful approach for teaching
expressive vocal language skills to these children, it is necessary to
consider a number of specific factors which may have contributed to this
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success. For the most part, these factors can be broken down into three
major areas: (a) factors relating to the characteristics of the train-
ing models, (b) factors relating to the procedures used in training and
(c) factors relating to the characteristics of the population. Each of
these areas will be considered in the following discussion.
Factors Relating to the Characteristics
of the Training Models
Perhaps the most important of these factors relates to the form
and number of cues presented to the child during training. Total com-
munication, by definition, involved the use of simultaneous vocal and
gestural (sign) cues to teach expressive vocalizations (speech). In
reality, however, it involved not only the auditory (vocal) and visual
(gestural) cues, but also important kinesthetic cues (motions of the
signs) which the child could then use in both learning and recalling
words (i.e., sign for dog = slapping right leg twice, sign for shirt =
brushing open hands over chest, etc.). Oral training, on the other
hand, involved a much more limited cueing system, with only auditory
(vocal) cues used during training. Although it is impossible to deter-
mine conclusively from this study the extent to which these intrinsic
differences alone relate to the success of the total communication
model, an analysis of each subject's responding during phase IV total
communication training would suggest that they were indeed attending to
and using both gestural and vocal cues to learn words in the total com-
munication group. Despite the fact that during total communication
training reinforcement was delivered contingent upon correct vocal
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responses, steady increases in gestural (sign) responding were found
with each of the subjects. In addition to these general increases in
gestural responding, similar increases were noted in each of the
subjects' use of combined vocal and gestural responses.
Because of their temporal continguity with the reinforced vocal
response, gestural responses may have been fortuitiously increased. As
such, total communication training of speech may characteristically work
to establish a chain of vocal and gestural responding which might also
result in increased attention to all relevant training cues. Although
this is a hypothetical analysis of the potential effect of multiple cues
during training, anecdotal reports of total communication training sug-
gest that each of the subjects was using both the gestural and vocal in-
fomiation. On a number of occasions with each child it was noted that
if the child was experiencing difficulty in recalling a specific vocali-
zation, the presentation of even a partial gestural cue would provide
enough additional information to occasion the appropriate vocal re-
sponse (i.e., when presented with the training stimulus of "coat," if
P. B. showed that she was experiencing difficulty in recalling the cor-
rect vocalization, a partial gestural (sign) prompt would often provide
her with enough information for her to recall and produce the vocal re-
sponse of "coat). Other evidence which might support this analysis was
noted during phase IV oral training. It was frequently noted that the
subjects' echolalic vocal behavior seemed to directly interfere with
their ability to recall words taught during oral training. For example,
if F. M. was presented with the training stimulus for "book" and given a
96
full vocal prompt, she would respond with the word "book" quite clearly.
If training was then shifted to another object, however, F. M. would
typically continue to respond with the word "book" until another vocal
prompt was presented. While this form of perseverati ve echolalic re-
sponding was found during oral training with each of the three subjects,
it was not evident during total communication training.
Since the major difference between oral and total communication
training was the inclusion of gestural (sign) cues in the total communi-
cation model, it was felt that these visual and kinesthetic cues, in
some way, served to interrupt the echolalic response and, thereby, allow
the subjects to focus their attention on the accurate production of the
appropriate vocalization.
Another factor which may have contributed to the success of the
total communication model relates to the symbolic/iconic qualities of
gestural communication systems. For all practical purposes, vocal com-
munication is a highly symbolic form of expression. That is, very few
verbalizations resemble the object, thought or action they are meant to
express. Signs, on the other hand, are a highly iconic form of expres-
sion insofar as many signs closely resemble, or are closely related to
the object, thought or action they are meant to convey (e.g., the sign
for shirt is both hands brushing over the chest where the shirt rests on
the body, the sign for soap is both hands rubbing back and forth as you
would if you were soaping your hands). This iconic quality, however, is
not characteristic of all signs (e.g., sign for dog is one hand slapping-
the leg just above the knee, sign for cracker is one hand closed in a
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fist tapping the elbow of the opposite am). For those signs where it
is a factor, the level of iconicity varies greatly from sign to sign.
Although it was not a goal of this study to determine the extent to
which iconicity alone has affected the results, it is important to
recognize it as an important intrinsic chracteri stic of gestural com-
munication systems which may serve as a facilitator for language
acqui sition.
Factors Relating to the Procedures Used in Training
Since rate of word acquisition depends to a great extent on the
difficulty of the word being taught, it is important to reexamine the
word selection procedure, in light of the final data, to determine if
this process might have had some effect on the outcome of the study. It
is important to indicate here that this word selection procedure was by
no means an exact process. Rather, it was an attempt to carefully and
systematically evaluate and rate each word based on a number of subjec-
tive and objective measures which might affect the difficulty encoun-
tered by the child in learning a word.
If it can be assumed that less complex words should be learned
more quickly, it should follow that the more simple the word, the fewer
number of trials should be required for criterion to be reached. Inter-
estingly, this premise, was not found to be consistent with the results
of training in either of the two categories. During oral training with
R. C. , the only word to reach criterion was "radio," which was rated at
the 3.0 level of difficulty. In contrast, none of the words at the
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2.0. 1.5 or even 1.0 levels of difficulty ever reached criterion. Simi-
larly, during oral training with subject 2-P. B. only the word "soda"
(2.0 level of difficulty) reached criterion, while none of the more sim-
ple words at the 1.0 or 1.5 levels did. The fact that each of these
words (i.e.. "soda" and "radio") may have had many conditioned rein-
forcing characteristics associated with it, might help to at least par-
tially explain this discrepancy.
An inspection of each subject's acquisition data for words trained
within the total canmunication model also reflected no systematic sepa-
ration of performance between words at different difficulty levels.
Rather, perfonnance on individual words appeared to be directly related
to the subject's relative familiarity with the model at the time when
the word was introduced into training. Since all of the subjects suc-
ceeded in acquiring even the most difficult words in the total communi-
cation category, and since the same word rating procedure was used for
all of the words trained during phase IV, it was felt that the word se-
lection process could not have had a significant effect on the outcome
of the study.
Another procedural issue which warrants discussion here relates to
the distribution of trials across training categories. This issue was a
particularly difficult one to address at first, since in conducting a
comparison of language programs, one would ideally want to evaluate
these programs in their natural form. Intrinsic differences, however,
existed between training models which made this type of "natural fonn"
comparison very difficult. For example, the amount of time required to
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model a vocal (oral) response was much shorter than the amount of time
needed to simultaneously model both vocal and gestural responses. Con-
sequently the number of trials possible during an oral training session
was intrinsically greater than the number of trials possible during a
total communication session. In an attempt to balance, somewhat, the
number of trials presented per category each trial was extended for a
ten second period. Despite these efforts, however, results of phase IV
training with subjects 2 and 3 (P. B. and R. C.) showed consistently
fewer trials conducted per session in the total communication category.
Since an increased number of trials, ideally, should have facilitated
word acquisition, these differences between oral and total communication
categories were seen as additional evidence supportive of the superior-
ity of the total communication model. Results of training with subject
1-F. M., however, showed a fairly close balance across categories, with
an average of six or more trials conducted in the total communication
model. For the most part, this difference was due to F. M.'s exception-
ally poor performance in the oral category which led to a general slow-
ing of training within that model (of the three subjects, F. M. demon-
strated the lowest levels of oral spontaneous changes). It was felt,
however, that this relatively small difference in. the number of trials
per category was not significant enough to account for the very marked
differences between these categories in terms of the number of words
learned during phase IV.
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Factors Rel ating to the Characteri st1r<; of tho
Child and Population
As described in the procedure section, a fairly stringent selec-
tion criterion was used to identify appropriate subjects for this study.
A review of the subject descriptions reveals that, indeed, a homogeneous
group of subjects was selected. In addition to meeting the six
selection criteria, each subject displayed a number of other similari-
ties that bear noting here. In the records it was reported that each of
the subjects displayed a normal development of language until approxi-
mately the age of 18-24 months, followed by a sudden dramatic disappear-
ace of all signs of receptive and expressive communication. Similarly,
a review of the records revealed that each of the subjects had a history
of nonfunctional use of language, which was characterized by both imme-
diate and delayed echolalia.
Although an analysis of the effect of early language development,
and subsequent loss, is beyond the scope of this work, this similarity
between subjects is worthy of note for the implications which it might
have for later language development. An analysis of the effect of the
historical pairing of spoken words and nonmeaning, however, provides us
with some interesting insights.
Although it is impossible to determine with any precision the
amount or degree of nonfunctional language used by the subjects prior to
this study, both age and prior reports from relevant family members and
professionals made it possible to obtain a rough measure of this non-
functional linguistic history. From these indices it was determined
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that subject 1-F. M. had the longest history of nonfunctional usage of
language, and subject 2-P. B. had the shortest history. When the re-
sults of phase IV training were considered in light of this prior his-
tory, an interesting pattern emerged. It was noted in the results of
both the percentage of correct spontaneous vocalizations and the per-
centage of correct spontaneous changes, that the child with the shortest
history of nonfunctional language (P. B.) reached the highest levels of
responding of all three subjects. Conversely it was also noted that the
subject with the longest history of nonfunctional language (F. M.) re-
sponded at the lowest levels of the three subjects. It would appear
then that a child's prior experience with nonfunctional language would
be of particular importance since it might serve to inhibit the rate of
later functional language development.
This type of informal analysis is of particular interest since it
raises some important questions about the effect of prior history on the
development of expressive language skills. However, it should be
pointed out that these are only suggestive of a pattern which would re-
quire extensive and careful investigation before any firm theoretical
conclusions could be made.
Special Issues
In order to assess whether a word had been learned during training,
a criterion for acquisition was set. Although previous research in lan-
guage acquisition with this population had used a criterion of as low as
five consecutive correct responses it was felt that a more stringent
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measure of acquisition was needed. For this reason acquisition criter-
ion for this project was set at fifteen consecutive correct responses.
In order to avoid "artificial" acquisition of a work by virtue of .assed
responding, a further requirement was made that the fifteen consecutive
correct responses be intemixed with responding on at least two other
words. Despite these attempts to assure for an accurate measure of
learning, post acquisition responding with subjects 1 and 3 (F. M. and
R. C.) occasionally fell below a level of 60% correct during a session.
With subject 3-R. C. this post acquisition drop in responding was only
found on the one word she acquired in the oral category, "radio." With
subject 1, however, this drop in responding occurred on three different
words trained in the total communication category (i.e., soap, cup and
shoe). While this type of drop in perfonnance would indicate that per-
haps an even more stringent measure of acquisition is necessary in order
to accurately assess learning, the criterion used in this study did pro-
vide a consistent measure for comparing responding across categories.
Summary
The results of this study demonstrate quite clearly that total
communication training proved to be the most effective strategy for
teaching expressive vocal communication skills to each of the three sub-
jects. In addition, the repeated replication of these results both
within and across subjects would suggest that total communication may
be, in general, the most effective of these two treatment approaches for
teaching expressive language skills to echolalic children.
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A number of specific factors might account for the marked success
of this model. Included in these are: an intri nsical ly more extensive
cueing system which the child could use to process, code and recall in-
formation, the development of chains of vocal and gestural responding
which may serve to interrupt echolalic behavior and thereby allow the
child to focus attention on the accurate production of appropriate vo-
calizations, and the ionic quality of signs, in general, which may offer
the child additional information which would assist in both processing
and recal li ng words.
The results of the present study are in agreement with a wide body
of previous research in which total communication training was found to
be an effective strategy for teaching receptive and expressive gestures
to mute retarded (Bricker, 1972; Topper, 1 975), brain damaged (Snell
,
1974) and both mute and echolalic autistic children (Bonvillian and
Nelson, 1976; Fulwiler and Fouts, 1 976; Salvin et al
. , 1977; Brady and
Smouse, 1978; Casey, 1978; Barrera et al
. ,
1980a; Barrera, 1980b). Al-
though it has become a widely accepted practice to teach gestures to
mute autistic children, sign language programs have generally not been
viewed as a desirable treatment strategy for echolalic chlidren due to
their existing vocal imitative abilities. This extension of the previ-
ous research is of particular importance since it draws from the find-
ings of the total communication literature which have demonstrated the
importance of the role of multiple cues in the learning of language. In
addition, however, by emphasizing the development vocal responses during
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training, this research sought to maintain and expand upon the existing
vocal repetoires of the echolalic child.
Although the results of this project demonstrate that total com-
munication training was substantially superior to oral training for
teaching basic expressive vocal language skills to each of the three
subjects, a number of questions remain unanswered. Since this research
was not designed to evaluate the specific characteristics of the train-
ing models which may have contributed to the demonstrated effect,
further systematic research is needed to empirically test each of these
factors. Of particular importance would be a careful analysis of
visual, auditory, tactile and kinesthetic cues in order to detemine the
relative importance of each of these factors in facilitating language
acquisition in echolalic children. In addition, further research is
needed to investigate the importance of (a) the levels of movement of
gestures, (b) the intrinsic iconic characteristics of sign language
gestures, and (c) the intrinsic tactile qualities of sign language ges-
tures in attempting to isolate those characteristics which might assist
in language acquisition. Furthermore, because of the relatively small
number of subjects who participated in this comparison, repeated repli-
cation of these findings with other children is necessary before any
firm theoretical or therapeutic conclusions can be made.
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APPENDICES
Ill
3E?A,RTMENT CF PSYCHOLOGY
Dear Parent or Guardian
Over the course of the past few years,
..any different teacning aoproaches have oeen
used to develop communication skills with children who have, for various reasons, ex-
perienced a delay in their ability to communicate. As a result of this, educators nave
found that certain children learn more quickly and more efficiently with certain types
of training. Since communication is such an important skill and necessary for other
academic skills, it is especially important to determine which teacning approach is
most effective for each individual child.
For many years, the training of speech was carried out in. a totally vocal manner. That
is, the therapist would use only his/her voice to instruct the child,
.^lore recently,
however, a number of researchers studyina the develooment of speech with such children
have shown significant success when training is carried out with the theraoist
using both words and sign language hand gestures during training.
During the next few months, i will be conducting a research project in cooperation with
'
the May Institute. In this research, I will be studying which of these two teaching
approaches is most effective with individual children. In other words, your child's
learning performance with two di<=ferent but widely accented teaching approaches would
be studied. The program will involve extensive language training ( lu hrs. per day,
four days per week), and more specifically, a) teaching your child the names of 20
objects using only words during training, and b) teaching your child the names of
20 different objects using botn words and sign language gestures during training. 3y
determining if your child learns one of the two groups of words more quickly, we may
be able to draw some conclusions about which learning model works best for your child.
Once your child "selects" a particular approach, language training will continue with
tnat approach, alone, and we will examine how auickly words continue to oe learned.
Soth edible (food) reinforcei^s and praise will be used througnout training as rewards.
As part of the training program your child will be administered a number of standardized
tests in order to obtain a measure of their ore and post training abilities. The tests
which will be administered are: The Peabody Picture Vocabulary, The Vineland Social
Maturity Scales, The Uzgiri s-Hunt Ordinal Scales of Psychological Development. The
McCarthy Scales, and the Meecham Scales of Expressive and Receptive Language.
112
.n order to obtain a record of your chad's progress throughout the project eachlanguage training session will oe recorded on audio cassette, and selected sessions
w.ll be videotaped. These tapes will also serve the function of orovidino a measure
on the reliaonity of the data recording system. These tapes will be used only for ^nepurposes of the language training oro.ect and will at no ti.e oe heard or viewed by'
anyone except the oroject staff and relevant
.^ay Institute oersonnel
.
AS part of the oroject, we will be regularly advising you of your child's progress
though the program. In addition, as a final stage of the project, we will be conducting
staff workshops so that the advances ™de during training may be carried into the
cmld's regular orogram following the conclusion of this study. Should vou be interested
in attending these workshoos, we would be most happy for you to attend.
As such, the training involved in this research should serve to sianificantlv supplement
the language training which your child is currently receiving. At no ooint during the
study will your child be subjected to any discomfort or risk. This research has been
approved by the University of Massachusetts, Department of Psychology, Human Subjects
Committee and nas the support of the administration and the Board of Trustees of rr,e
May Institute.
Although you agree to have your child participate, you are free to withdraw consent at
any time and, thereby, discontinue particioation in the project. Should you have any
Questions concerning any of the proceaures. etc., please ^eel free to contact me. Thank
you for your attention and intrest.
Sincerely,
/Richard 0./3arrera NLS.
L)epartment"1)f Psychol cfgy,
University of Massachusetts, Amherst, "-'A.
Phone: - office (617) 945-1147
home (517) 945-3225
RDB/mw
rDEPARTMENT OF =SYCHOLCGY
I grant Dermission to have oiy child
participate in the research project being conducted by :7embers of the Deoartment of
Psycnology of the University of :^assacnusett3 at Amherst in cooperation with the
administration and staff of the May Institute for Autistic Children.
I understand that the goal of this project is to attenot to identify the most
effective and ef^^icient language training program for my child. In addition, I have
been assured that all identifying information concerning my cnild will be held
strictly confidential, to be snared only with the project staff and relevant personnel
at the May Institute.
I also grant permission for my child to be audio and videotaped for the puooses
of this research, with the understanding that these tapes will be only used for the
puposes of the language training and will be heard and viewed only by the project
staff and relevant May Institute personnel.
I also retain my right to withdraw consent at any time and, thereby, discontinue
participation in the study.
Parent or Guardian
Wi tness
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PHASE IV TREATMENT RECORDIMG SHEET
Date Treacaient session Time
Trial Word
Therapist ' s
Question
T's Prompt
FV PV FG ?G Vocal ResT3,
Sign Resp
Corr Incorr.
Voc Gest Spont
Rehersal Cocip Comp Chs.ngi
G V SP SP Vocal

